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@ Sheet transport and alignment device. 

(57) A sheet transport and alignment device re- 
ceives sheets from a plurality of different cas- 
settes (14,15) and feeds them towards a register 
means (32,34). The sheets pass along a com- 
mon channel (54) towards the register means. 
The register means is a pair of rolls (32,34) at 
least one of which is metal (34). The channel is 
directed towards the metal roil such that sheets 
wfll first contact the metal roll and slide towards 
a registration zone between the two rolls where 
they will be correctly aligned. 



00 



00 




Q. 

LU 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP0 485 098 A1 



2 



BACKGROUND OF THE INVENTION 

The present invention relates to a sheet transport 
and alignment device particularly suitable for an 
J image-reproducing machine, such as a laser printer, 
J an electro-photocopier or other similar office machin- 
ery. 

More particularly, the present invention relates to 
a device for conveying sheets of paper coming selec- 
tively from more than one direction to the register rolls 
or sheet alignment rolls, in such a way that each sheet 
is correctly positioned against the register or align- 
ment rolls in the direction of advance. 

American Patent No. 4403851 discloses a copier 
in which the sheets of paper are taken selectively from 
different paper stacks, such as a first and a second 
cassette of conventional type, each containing 
around 250 sheets each, a large cassette positioned 
under the copier and containing about 1000 sheets, 
and a channel for the manual introduction of one 
sheet at a time, also known as a "by- pass". The 
sheets of paper are conveyed along three channels all 
leading to a zone immediately upstream of a pair of 
register rolls. 

However, in this copier no means is employed for 
ensuring that each sheet of paper arriving from any of 
the various stacks is correctly positioned between the 
register rolls. It is therefore possible for some sheets 
to be introduced between the register rolls wh3e 
imperfectly aligned with the direction of advance, and 
paper jams are then unavoidable. 

SUMMARY OF THE INVENTION 

The invention is defined in its various aspects in 
the appended claims to which reference should now 
be made. 

A preferred embodiment provides a device for 
transporting sheets of paper arriving from different 
stacks or directions to a registration device for align- 
ment of the sheet A feed device takes sheets from a 
cassette and forwards them to a common registration 
device along a feed path. There is a common channel 
along which the sheets pass towards a metal roll in the 
registration zone and the common channel is directed 
towards this metal roll. Sheets of paper slide freely 
against the metal roll. They wfll therefore align them- 
selves correctly between the metal roll and an adja- 
cent roll against which the metal roll bears. 

Preferably the adjacent roll is formed of rubber. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

The features of the invention will become clearer 
with the following description of a preferred embodi- 
ment, given as a non-limiting example with reference 
to the accompanying drawings, in which: 

Fig. 1 is a diagrammatic view of a laser printer 



using the sheet transport device according to the 
invention; 

Fig. 2 shows the conveying and registration unit 
of the paper transport device of Fig. 1 ; 
5 Fig. 3 shows an enlarged detail of the unit of Fig. 

2; 

Fig. 4 is a diagrammatic Plustration of the 
arrangement of the auxiliary paper cassette for 
the printer of Fig. 1 . 

io With reference to Fig. 1, the sheet transport 
device according to the invention is introduced, for 
example, into a laser printer 10. It should be under- 
stood that this device may be fitted either to an elec- 
tro-photocopier or to any office information 

15 processing machine in which the information is to be 
printed on sheets arriving from different stacks. 

The information to be printed is mostly in the form 
of images and/or text prepared by writing means or a 
personal computer, or input on a keyboard. These are 

20 not shown in the figures but may be connected to the 
printer by a cable. 

The printer 10 can be supplied selectively with 
sheets 12 contained either in a main cassette 14 
located inside the printer 10, or in an auxiliary cas- 

25 sette 15 (Fig. 4) arranged underneath the printer 10 
and enclosed in a suitable unit 17 which acts as a sup- 
port for the printer. The sheets can also be introduced 
by hand through a slot 18 in the left-hand side (Fig. 1) 
of the printer 10. 

30 The printer 10 comprises a developer unit DU of 
known type for developing, by means of a toner, the 
information supplied by a logical processing unit LU 
and transmitted to the developer unit DU by means of 
a laser beam LR emitted by a laser generator LG. The 

35 developed information is transferred to each sheet in 
a transfer station TS facing the developer unit DU. 
Next, the sheet 12 runs through a fixing station FU for- 
med by two fusing rolls 80, 81 which fix the toner par- 
ticles to the sheet by heat 

40 After the fixing operation the sheet is advanced 
along guides 83 and then transported by rolls R into 
a delivery tray T at the top of the printer. 

The cassette 14 can be taken out for refilling with 
fresh sheets through an opening 22 on the left in Fig. 

45 1 after opening a door 23. 

The sheets 12 are taken from the cassette 14 one 
at a time by means of a clockwise rotating sheet 
separator roll 24 interacting with a friction block 25 to 
block the path of second sheets that may be stuck to 

so the required sheet 12. 

The roll 24 is mounted on an auxiliary frame 26, 
hinged to the structure of the printer at a point 27. The 
frame 26 can be swung up in the direction of the arrow 
28, to allow the cassette 14 to be taken out 

55 Downstream of the roll 24, the sheet 12 pushed 
by the sheet separator roll 24 enters a first channel 30 
that curves upwards towards a pair of register rolls 32 
and 34 lying a short distance ahead of the developer 
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unit DU, in the direction of advance of the sheet 

The roll 32 is covered with a soft rubber sheet 35, 
while the roll 34 is of ground and polished steel. The 
rolls 32 and 34 are pressed against each other to 
define a registration or contact zone into which the 
front edge of a sheet is introduced in order correctly 
to align the sheet with respect to the direction of adv- 
ance. 

The rolls 32 and 34 are normally stationary, but 
after a sheet has been introduced into the registration 
zone, they are rotated in order to pass the sheet 
towards the developer unit DU. 

When information is to be printed on a sheet 12' 
inserted manually into the slot 18, the sheet 12' is 
pushed manually against a pair of rotatable rolls 36, 
37 that press against each other. The roll 36 is started 
by its own electric motor 38, while the roll 37 is idle. 
A sensor 40 is placed immediately before the point of 
contact of the rolls 36, 37 so as to signal the presence 
of the sheet 12' to a logic unit LCU which controls all 
the operations performed by the printer 10. 

Whenever a sheet 12* is inserted into the slot 18, 
the unit LCU, on a signal from the sensor 40, first 
starts the motor 38 for a short time so that the sheet 
12' is drawn a short way in, for example 20 mm, past 
the point of contact of the rolls 36, 37. The motor 38 
is then stopped in order to hold the sheet 12' still until 
the operator presses a button (not shown) to start the 
print cycle. 

In this way, the sheet 12' does not need support- 
ing either by the operator or by a projecting bracket 
and the absence of such a bracket enables the size 
of the printer to be reduced. 

When the operator presses the start cycle button, 
the motor 38 starts again and forwards the sheet 12' 
to the register rolls 32, 34 through a second channel 
44 that curves upwards towards the rolls 32, 34. 

When, instead, the auxiliary cassette 15 under 
the printer 10 is used (Fig. 4) the sheets 12" which it 
contains, and which may be of a different format from 
those in the main cassette 14, are forwarded to the 
register rolls 32, 34 by a sheet separator roll 45 and 
by a pair 47 of forwarding rolls. The rolls 47 push a 
sheet 12" along a third channel 50 (Fig. 1) delimited 
by a guide 51 and by the outer surface of a projection 
52 of the cassette 14. The third channel 50 joins up 
with the second channel 44 downstream of the roll 36. 
The first and second channels arrive from two sub- 
stantially opposite directions and join up in a single 
channel 54 leading to the zone of contact of the rolls 
32, 34 in a direction substantially perpendicular to the 
direction of the first and second channels. 

The channel 54 (Fig. 2) is delimited by two end 
portions 55 and 56 of two walls or guides 57 and 58 
respectively delimiting the first channel 30 and the 
JL second channel 44. The channels 30 and 44 are in 
r Vurn separated by a part 60 of substantially triangular 
cross-section and having a vertex 62 in the lower part 



63 of the channel 54. The part 60 delimits the channel 
30 with a curved wall 64 which encourages the front 
edge 65 of a sheet 12 pushed by the sheet separator 
roll 24 to slide toward the channel 54. 

5 It is known that this sliding occurs correctly with- 

out sticking when the angle of incidence "a" between 
the direction of advance of the sheet 12 and the tan- 
gent 66 to the guide at th e point of contact of the edge 
65 of the sheet is less than a critical value of 

w approximately 40°. 

To satisfy this condition, therefore, the Mock 25 is 
moved angularly in the direction of rotation of the roll 
24 by an angle "B" of approximately 25° in such a way 
that the sheet 12 slides up the wall 64 with an inci- 

15 dence of less than 40°. The sheet then moves up the 
channel 30 guided by a curved projection 48 from the 
frame 26 and by the wall 57 and so enters the channel 
54. 

Since during this phase in the feeding of the 

20 sheets 12, 12' or 12" the register rolls 32, 34 are sta- 
tionary, then in order to avoid having the front edges 
of the sheets 12, 12', 12" coming into contact with the 
rubber roll 32, the channel 54 is directed towards the 
steel roil 34. The reason for this is that if the front edge 

25 of the sheet were to touch the rubber roll 32 before 
reaching the registration or contact zone between the 
rolls 32 and 34, the sheet could misalign itself with the 
direction of advance and so bring about a jam. On the 
other hand, when the front edge of the sheet touches 

30 the steel roll first, the sheet slides on its surface and 
feeds itself exactly into the registration zone between 
the rolls 32 and 34. In this way the sheet aligns itself 
correctly with respect to the direction of advance with 
a further push from the sheet separator roll 24. Hence 

35 (Fig. 3) the wall 56 is inclined towards the steel roll 34 
in order that an imaginary projection 70 of the internal 
surface 71 passes at a distance "b" from the contact 
or registration zone between the rolls 32, 34. 

The distance "b" is between 1 and 2 mm and is 

40 measured along the radius "R" of the roll 34 passing 
through the registration zone. 

The wails 55 and 56 may be parallel with each 
other, but preferably converge upwards at an angle of 
convergence V of between 4° and 6°, with a gap be- 

45 tween them forming an exit slot 74 whose width is be- 
tween 0.8 and 1.2 mm. 

For optimum introduction between the roils 32 
and 34 of the front edge of each sheet 1 2, 12' or 12", 
it has been found that the distance "c" between the 

50 vertex 62 of the part 60 and the straight line joining the 
axes A1 and A2 of the rolls 32 and 34 should be be- 
tween 13 and 18 mm, while the length T of the chan- 
nel 54 should be not less than 8 mm. In every case it 
is preferable for the distance "d" between the edge 56' 

55 of the wall 56 and the roll 34 to be not less than 1.5 
mm. 

The rolls 36, 37 (Fig. 2) are arranged so as to 
push the sheet 12' in an upwardly inclined direction at 
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an angle "8" of approximately 15°, so that the front 
edge 77 slides without sticking over the wall 78 of the 
part 60. The rolls 36, 37 push the sheet 12' along the 
wall 78, through the channel 54 and finally up against 
the steel rolls 34. At this point the front edge 77 of the 5 
sheet 12' feeds itself between the stationary rolls 32 
and 34, where it is correctly positioned by the thrust 
from the rolls 36, 37 in the same way as described for 
the sheet 12. As already indicated previously, the 
toner particles transferred in the station TS (Fig. 1) 10 
onto one side of the sheet 12, are fixed to the paper 
by heat by means of two rotating rolls 80 and 81 press- 
ing against each other, between which the sheet 12 
is passed. 

The roll 80 is of rubber and comes into contact 15 
with the back of the sheet The roll 81 is of Teflon-co- 
ated metal (M.R.) and is heated to approximately 
180*C. 

Sheets emerging from the fixing station FU are 
then forwarded by guides 83 and rolls R to the delivery 20 
tray T. 

It will be understood that modifications, additions 
or substitutions of parts may be made to the sheet 
transport device without thereby departing from the 
scope of the invention. 25 



Claims 

1 . A sheet transport and alignment device compris- 30 
ing container means (14,15) containing a plurality 

of sheets (12), a plurality of feed devices (24,45) 
for taking said sheets out of respective container 
means and forwarding them to a register means 
(32,34) along at least one path (30), an additional 35 
introduction device (36,37) for introducing at least 
one sheet and forwarding it to said register means 
along a second path (44) oriented in a different 
direction with respect to the direction of said first 
path, said register means comprising at least one 40 
metal roll (34) defining a registration zone, 
characterised in that said first and second paths 
(30,44) converge towards a common channel 
(54) directed substantially towards said metal 
register roll (34) to ensure correct insertion of said 45 
sheets (12) into said registration zone in align- 
ment with the direction of advance of the sheets. 

2. A sheet transport and alignment device according 

to claim 1, characterised in that said first and sec- so 
ond paths (30,44) are separated by a part (60) of 
triangular cross-section having a vertex (62) at 
one end of said common channel and delimited 
by first and second curved walls (64,78) having in 
common said vertex. 55 

3. A sheet transport and alignment device according 
to claim 1 or 2, characterised in that said first path 



is oriented in a direction substantially the oppo- 
site of the direction of said second path, and in 
that said common channel (34) is oriented sub- 
stantially in a direction perpendicular to said first 
and second paths. 

4. A sheet transport and alignment device according 
to one of the preceding claims, characterised in 
that said common channel (54) is delimited by two 
plane walls (55,56), and in that an imaginary pro- 
jection of one of said wails passes at a distance 
(b) from said registration zone of between 1 and 
2 mm towards said metal roil (34). 

5. A sheet transport and alignment device according 
to claim 4, characterised in that said distance is 
measured along a radius of said roll passing 
through said registration zone. 

6. A sheet transport and alignment device according 
to either of claims 4 and 5, characterised in that 
said two plane walls (55,66) are parallel. 

7. A sheet transport and alignment device according 
to either of claims 4 and 5, characterised in that 
said two plane walls are mutually convergent at 
an angle of convergence of between 4° and 6°. 

8. A sheet transport and alignment device according 
to one of the preceding claims, characterised in 
that said common channel is not less than 8 mm 
in length. 

9. A sheet transport and alignment device according 
to one of claims 2 to 8, characterised in that said 
feed means comprise a sheet separator block 
(25) associated with a feed roll (24) and in that 
said block (25) is oriented with respect to said 
feed roll (24) in such a way that said feed roll 
pushes a sheet against said first curved wall (64) 
at an angle of incidence a that is less than a pre- 
determined critical value. 

10. A sheet transport and alignment device according 
to one of claims 2 to 8, characterised in that said 
introduction device comprises a pair of rolls 
(36,37) oriented in such a way that a sheet is 
pushed against said second curved wall (78) at 
an angle of incidence that is less than said critical 
value. 

1 1 . A sheet transport and alignment device according 
to claim 9 or 10, characterised in that said angle 
of incidence has a critical value of approximately 
40°, in order to ensure that the front edge of said 
sheets slides freely over said first and second cur- 
ved walls without sticking. 
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12. A sheet transport and alignment device according 
to one of the preceding claims, characterised in 
that said introduction device holds onto a sheet 
(12) inserted manually between said oriented 
rolls indefinitely until print cycle is started. s 

1 3. A sheet transport and alignment device compris- 
ing a plurality of feed devices (24,25) for feeding 
sheets (12) to a register means, the register 
means comprising a pair of adjacent rolls (32,34), 10 
at least one of which is metal, defining a regis- 
tration zone therebetween, characterised in that 
sheets are fed along a common channel (54) 
directed substantially towards said metal roll (34) 

to ensure correct alignment of the sheets in the 15 
registration zone. 
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